Abstract: Measurement of physiological traits can be used to monitor plant water status, for irrigation scheduling or to predict the expected yield in open-field production of vegetables. This study evaluates the changes in stomatal conductance, chlorophyll fluorescence (Fv/Fm), relative chlorophyll content (SPAD), and canopy temperature at different stages of development of processing tomato to show their relationships with the yield and quality under well-irrigated, deficit irrigated, and non-irrigated conditions. Under non-irrigated conditions, during flowering with fruit setting and early fruit development the highest canopy temperature, lowest stomatal conductance, and Fv/Fm were measured, while the SPAD value was the highest. Under this condition, the correlation between the SPAD value, fruit weight, and marketing yield was positive, but it was negative with the total soluble solid ( • Brix). During flowering with fruit setting, under deficit irrigation conditions a close significant positive correlation was found between the SPAD value and the fruit weight, marketing yield, and vitamin C content of fruits. During this period, under regularly irrigated conditions, the SPAD, Fv/Fm, and canopy temperature related to stomatal conductance. Stomatal conductance had significant influence on yield and quality under non-irrigated and well-irrigated conditions while the SPAD value and canopy temperature had significant influence on under deficit irrigated conditions.
Introduction
Tomato (Lycopersicon esculentum Mill.) is one of the vegetables with the highest economic values in the world. Recently, there has been an increase in the consumption of various tomato products, therefore large amounts of good quality raw materials need to be grown for the processing industry to satisfy consumer demands. The morphological qualities of yield such as size, form, and colour of the fruits and the large dry matter content of the fruits are important for the processing industry. Nevertheless, many factors influence the accumulation of the dry matter content of fruits, which depends on the variety, the maturity of the tomato fruit, and environmental factors including heat, radiation, nutrients, and water supply conditions [1, 2] .
Tomato is considered to be a high water-demanding crop [3] . The period from fruit set to the end of fruit development is the most sensitive to water deficiency. During this time, the damage caused by a water deficit can be mitigated using irrigation technologies [1] but the time and dose of irrigation is important. Late and over-irrigation result in a decrease of the yield [4, 5] and reduce the yield quality [6] .
Irrigation scheduling requires a more scientific basis, including the knowledge of the plant response to water stress, in order to determine the timing of irrigation and the applied water amount [7, 8] . Under drought, plants reduce water loss by stomatal closure which results not only in a reduction of transpiration but the inhibition of photosynthesis coupled with reducing CO 2 uptake [9] . As a result of decreasing photosynthesis, the amount of available metabolites required for the development of plants decreases [10, 11] , therefore the height and yield of plants decrease [12] . The photosynthetic activity of the crops is one of the important factors influencing the yield that can be monitored by the measurement of physiological traits such as chlorophyll content of leaves, net photosynthetic rate, and stomatal conductance [13] . These characteristics can be used to evaluate the drought tolerance of the varieties and the timing of irrigation [14, 15] . The change in canopy temperature indicates the necessity of the irrigation [16] . The measurement of stomatal conductance can be used to monitor the water status of plants [17] and predict the expected yield [18, 19] . It has been established that irrigation results in an increase in the yield of tomato and a decrease in the total soluble solid of tomato fruits; however, the dry matter yield per hectare increases [20] . Nevertheless, slight water stress can maintain the yield and nutritional quality of tomato fruits at an optimum level [21, 22] , and improve water use efficiency [23] .
Photosynthetic activity can be measured indirectly with the measurement of the efficiency of the photochemistry systems (PSI-PSII) as well as that of the photosynthetic pigments in the leaves. The excitation energy that is not used for photosynthesis is either emitted as fluorescence or is released as heat [24] . The maximum photochemical quantum yield of PSII (i.e., Fv/Fm) informs us of the state of undisturbed photosynthesis [25, 26] . Under stress conditions, chlorophyll fluorescence (Fv/Fm) changes depending on the genotype [27] therefore it was considered to be suitable for the characterization of drought tolerance [14, [28] [29] [30] . Stress factors change leaf reflectance in the visible wavelengths and the metabolic disturbance also results in a change in the chlorophyll content of the leaves [31, 32] . The portable chlorophyll meter provides a non-destructive method for the measurement of the light absorption of leaves and the calculated SPAD values are proportional to the amount of chlorophyll content of leaves. The measurement of SPAD can be used to evaluate the drought tolerance of genotypes and the productivity of some varieties grown under water deficiency [18, 33] .
Although there have been a number of studies conducted on the effect of irrigation on the responses of tomato, the knowledge of the characteristics influencing photosynthesis and their relationships with the yield and quality of processing tomato are scarce under different water supplies. The objective of this study was to evaluate the change in some physiological traits at different stages of development of processing tomato under different water supply conditions. In addition, the objective was to analyze the relationship of these physiological traits with the expected marketing yield and quality.
Materials and Methods

Experimental Design
In the three years selected from a range of experiments between 2011 and 2016, the growth of Uno Rosso F1 processing tomato with middle period ripening was monitored under different water supply conditions in outdoor field experiments. The experiments were conducted at the Educational Farm of the Institute of Horticulture of Szent István University, Gödöllő, Hungary. The soil type was classified as Calcaric Arenosol, sandy loam in texture, consisted of 69% sand, 22% silt, and 9% clay, 1.57 g cm −3 bulk density, 19% field capacity, neutral in pH, free from salinity (0.16 dS m −1 ), and low in organic carbon, NO 3 − -N KCl (5 g kg −1 ), P AL (6.6 g kg 2016, the tomato seedlings were planted on the 4th and 11th of May, respectively, at a plant density of 6.3 plants/m −2 where the distance between the twin rows was the same as that in 2011 but the space between the plants differed (0.2 m). The determination of water demand of plants was done using AquaCrop v5.0 software (Land and Water Division, Food and Agriculture Organization of the United Nations, Rome, Italy) [34] . Reference evapotranspiration (ET0) was calculated by the software according to the Food and Agriculture Organization (FAO) Penman-Monteith method corrected by the crop coefficient (Kc) [35] . The required meteorological parameters for the calculation were the following: daily minimum and maximum temperature, rain, wind, and mean relative humidity which was gathered from a meteorological station installed near the field. The following irrigation treatments were applied: WI-regular irrigation corresponding to the optimal water demands of plants (100% of evapotranspiration), DI-deficit irrigation provided with half of the irrigated doses of WI treatment, and I0-non-irrigated plots were only under natural precipitation conditions (Table 1, Figure 1 ). Each treatment was carried out in a randomized block with four repetitions. A drip irrigation system was applied two times per week and it was ended 19 days before harvest. Five plants were selected for the measurements in each plot of all irrigated and non-irrigated treatments. 
Measurements
The Uno Rosso F1 tomato has been investigated under different water supply conditions from the years 2011 to 2016, but the effect of water supply on physiological traits and their relationship with the yield and quality could only be well evaluated in some years. In dry years (2011, 2015) the stomatal conductance and canopy temperature were measured. Stomatal conductance was measured by an AP4 (Delta T Devices Ltd., Cambridge, UK) type porometer on the leaf located below the upper flower cluster. The measurements were performed every day between 10:00 and 15:00 hours on three occasions: at the beginning of flowering (ST1), during flowering with fruit setting (ST2), and early fruit development (ST3) stages. The canopy temperature was ground-based measured by a Raytek MX4 (Raytek Corporation, Santa Cruz, CA, USA) handheld infrared remote thermometer, at the same time as described for measurements of stomatal conductance. It has a distance to spot ratio (D:S) of 60:1 ± 0.75% accuracy, so spot diameter was 19 mm standing 1.15 m from the plant canopy, which allows targeting of a selected leaf area without disturbing ground or sky.
In a dry (2015) and a mild wet (2016) year, the chlorophyll content of leaves and chlorophyll fluorescence were measured. The measurement of the chlorophyll content of leaves was carried out by a SPAD 502 (Minolta, Warrington, UK) portable chlorophyll meter and it was given as a SPAD value. A PAM 2500 (Walz, Effeltrich, Germany) portable fluorometer was used to measure the chlorophyll fluorescence of leaves. The fluorometer measured the initial (F 0 ) and maximal (Fm) fluorescence on dark-adapted samples, where four fully developed top leaves of selected plants from each replicate were affixed with leaf clips for a 35 min dark adaption before fluorescence measurement. The maximum photochemical quantum yield of photochemical system II (PSII) was calculated using the Fv/Fm ratio determined by the fast kinetics method in the PamWin 3.0 software (Walz, Effeltrich, Germany) [36] , where the maximum quantum yield of PSII (Fv/Fm) expressed from the chlorophyll fluorescence These measurements were carried out on the selected plants from ST1 to ST3 stage of development on the same days and time as that of stomatal conductance in all water supplies for 2015. In 2016 the days and time of the measurements of SPAD and Fv/Fm on the selected plant from ST1 to ST3 stages were the same as in 2015.
Yield Analysis
The selected plants were harvested between the 21th and 30th of August depending on the year. After harvest the yield was weighed and classified into three groups. The marketable group (1) was comprised of the healthy uniform sized and red colored tomato fruits. The healthy green immature fruits were classified into the second group and the non-marketable yield including the diseased fruits belonged to the third group. The samples of red marketable fruits were chemically analyzed.
Chemical Analysis
Five mature red fruits were selected from each plot to determine the total soluble solid (TSS) and vitamin C content. The chemical analysis of tomato fruits was performed in all years. The content of total soluble solid was determined by a Krüss DR201-95 handheld refractometer (A. Krüss Optronic GmbH, Hamburg, Germany) and it was given by • Brix. The determination of vitamin C content of the tomato yield was carried out using high performance liquid chromatography (HPLC) (Hitachi High-Technologies Europe GmbH, Budapest, Hungary). Five grams of tomato fruit sample was weighed and milled, then 40 mL meta-phosphoric acid (HPO 3 ) was used to extract the vitamin C of fruits which was then measured by HPLC as described by Daood et al. [37] .
Statistical Analysis
Data were evaluated by two-way analysis of variance (ANOVA) (year × irrigation and growth stage × irrigation) using SPSS 20.0 (IBM Hungary Ltd, Budapest, Hungary) for Windows software.
The average values of treatments were compared by Duncan's multiple range test at p < 0.05. Regression analysis was made to reveal the relationship between the traits related to photosynthesis (i.e., SPAD, Fv/Fm) and water circulation (i.e., stomatal conductance, canopy temperature) under different water supplies in two crop years. The relationship between the physiological traits and yield and quality measured in the same year was also evaluated using regression analysis.
Results
Climate During the Growth
During its development, processing tomato requires 400 to 800 mm of rainfall [38] . On the basis of total available water shown in Table 1 , the weather was dry in years 2011 and 2015 and it was mildly wet in 2016 (Table 1) compared to the Hungarian average [39] . The distribution of natural precipitation varied from year to year during the different growth stages of tomato. In dry years (2011 and 2015) during flowering with fruit setting (ST2) and early fruit development (ST3) stages the amount of precipitation was similar, 44-42 mm and 24.7-29.1 mm, respectively, however, in the mildly wet year (2016) during early fruit development and fruit ripening (ST3 and ST4) a lot of rain was detected (118.1 and 100.1 mm) (Figure 1) . In a dry (2015) and a mildly wet (2016) year, during the early fruit development (ST3) the air temperature was above 30 • C through many days but it remained below 30 • C in the dry year (2011) (Figure 1 ). The unequal distribution of precipitation and high daily temperature, particularly during the fruit development and ripening stages, significantly affected the yield and quality [40] .
Effect of Water Supply on the Traits and Yield
During the generative stages of processing tomato the stomatal conductance changed depending the crop years, however, it was lower in 2015 than in 2011 under non-irrigated conditions (Table 2) . During these periods, significant differences in the canopy temperature between the crop years was not detected. The chlorophyll fluorescence (Fv/Fm) and SPAD value of leaves were significantly lower under non-irrigated conditions (I0) than under irrigation in the dry year 2015, but no significant difference was detected in the mildly wet year (2016). In the wet year (2016), the plants produced a larger weight of fruits, and more unripe green and diseased fruits than in the dry years (2011, 2015) ( Table 2 ). The fruit weight, total yield, and marketable yield were significantly lower but • Brix of tomato fruits was higher under non-irrigated conditions (I0). Moderate water deficiency (DI), independent of the crop years, did not decrease the yields of tomato, however, the Brix yield and vitamin C content of fruits was the highest using deficit irrigation (DI). Under non-irrigated conditions (I0), the canopy temperature was significantly higher and chlorophyll fluorescence (Fv/Fm) was lower than that of deficit and well-irrigated plants (DI, WI). Nevertheless, during the different generative stages, the effect of water supply on the physiological processes of plants differed independently from the years (Figures 2 and 3) . At the beginning of flowering, the stomatal conductance was very low independent of the water supply condition, and canopy temperature was moderate high (25 and 26 • C) (Figure 2 ). Higher canopy temperature was measured during early fruit development (ST3) than at earlier stages. During this period, under non-irrigated conditions (I0) the canopy temperature measured was the highest, exceeding 30 • C (Figure 2A ). The irrigation (DI, WI) resulted in a significant decrease in the canopy temperature during both the ST2 and ST3 stages of development of tomato (Figure 2A) . The highest stomatal conductance was measured during flowering with fruit setting (ST2) then it decreased during early fruit development (ST3), however, the largest effect of water supply on the stomatal conductance was detected during these periods ( Figure 2B 
At the beginning of flowering, the stomatal conductance was very low independent of the water supply condition, and canopy temperature was moderate high (25 and 26 °C) (Figure 2 ). Higher canopy temperature was measured during early fruit development (ST3) than at earlier stages. During this period, under non-irrigated conditions (I0) the canopy temperature measured was the highest, exceeding 30 °C (Figure 2A ). The irrigation (DI, WI) resulted in a significant decrease in the canopy temperature during both the ST2 and ST3 stages of development of tomato (Figure 2A) . The highest stomatal conductance was measured during flowering with fruit setting (ST2) then it decreased during early fruit development (ST3), however, the largest effect of water supply on the stomatal conductance was detected during these periods ( Figure 2B ). Chlorophyll fluorescence during ST2 was as high as in ST1 for both the irrigated treatments ( Figure 3A) . Nevertheless, high chlorophyll content (53 and 54 SPAD values) in the leaves was measured during the ST1 and ST2 periods of tomato in all treatments ( Figure 3B ). Water scarcity (I0) resulted in the largest decrease in the Fv/Fm during flowering with fruit setting (ST2) and early fruit development (ST3). Irrigation (DI, WI) resulted in chlorophyll fluorescence (Fv/Fm) remaining high during the ST2 period and it decreased to a lesser extent during the early fruit development (ST3) period ( Figure 3A) . The SPAD value was high in each stage of development of plants grown under non-irrigated conditions, however it decreased significantly only in the well-irrigated plants during early fruit development (ST3) ( Figure 3B ).
Chlorophyll fluorescence during ST2 was as high as in ST1 for both the irrigated treatments ( Figure 3A) . Nevertheless, high chlorophyll content (53 and 54 SPAD values) in the leaves was measured during the ST1 and ST2 periods of tomato in all treatments ( Figure 3B ). Water scarcity (I0) resulted in the largest decrease in the Fv/Fm during flowering with fruit setting (ST2) and early fruit development (ST3). Irrigation (DI, WI) resulted in chlorophyll fluorescence (Fv/Fm) remaining high during the ST2 period and it decreased to a lesser extent during the early fruit development (ST3) period ( Figure 3A) . The SPAD value was high in each stage of development of plants grown under non-irrigated conditions, however it decreased significantly only in the well-irrigated plants during early fruit development (ST3) ( Figure 3B ). 
Relationships between Physiological Traits and Yield and Fruit Quality
The relationships between the physiological traits measured during generative periods were examined under different water supply conditions independent from the crop years, however their relationships with the yield and quality were evaluated in the same year. The sensitive phases of development in processing tomato range from flowering to early fruit development when drought 
The relationships between the physiological traits measured during generative periods were examined under different water supply conditions independent from the crop years, however their relationships with the yield and quality were evaluated in the same year. The sensitive phases of development in processing tomato range from flowering to early fruit development when drought determines the yield. The water deficiency caused a larger change in the physiological traits during flowering with fruit setting than during early fruit development (Figures 2 and 3) , therefore, the relationships of the water circulation-related traits and photosynthesis-related traits between the yield and fruit quality of tomato have been tested during this period (Tables 3-5 ). In dry years (2011 and 2015), under non-irrigated conditions (I0), during flowering with fruit setting (ST2), the canopy temperature correlated negatively with the yield and vitamin C content of fruits of tomato but its correlation with the soluble solid content ( • Brix) was positive (Table 3) . Nevertheless, a positive significant correlation between the stomatal conductance and yield and vitamin C content of fruit was detected but it was negative with the • Brix. Under this growing condition, the SPAD value measured during the flowering with fruit setting period correlated with the canopy temperature (r = 0.8746) and the weight of fruits and the expected yield but its correlation was negative with the soluble solid content of fruits ( • Brix) ( Table 3) . At the same time, a weak relationship between Fv/Fm and canopy temperature and yield was recorded. Under severe drought (I0), an increase in the canopy temperature was associated with a decreasing stomatal conductance (r = −0.7911) and an increasing soluble solid content of fruits ( • Brix) (r = 0.9224), but the high canopy temperature contributed indirectly to the decrease in the yield of tomato.
Under water deficiency (DI), using deficit irrigation, a positive correlation between the SPAD value and canopy temperature (r = 0.9416) and weight of fruits and yield was found. Under this condition, the relative chlorophyll content, i.e., SPAD value, related to the accumulation of vitamin C of tomato fruits (r = 0.9337) ( Table 4) . Under dry conditions (I0 and DI), canopy temperature measured during flowering with fruit setting had a negative relationship with the fruit weight and yield but the trend of this correlation with the • Brix and vitamin C of tomato fruit was dependant on the degree of water stress (Tables 3 and 4) .
Under regular irrigation (WI), a negative relationship between the SPAD and canopy temperature was found but this was positive with the stomatal conductance during flowering with fruit setting, independent of the crop years (Table 5) . During this period, under well-irrigated conditions, the stomatal conductance had a more important role in the marketable yield and nutritional quality of tomato than that of SPAD on the basis of the correlation shown in Table 5 . Stomatal conductance showed a closer relationship with the soluble solid content of fruits ( • Brix) of the well-irrigated tomato plants (r = 0.9466) than with those grown under dry conditions (I0).
It can be established that under regularly irrigated condition, the SPAD, Fv/Fm, and canopy temperature related to the stomatal conductance, however, only stomatal conductance and canopy temperature significantly influenced the yield and quality of the tomato. Under water scarcity (I0, DI) during flowering with fruit setting, SPAD correlated positively with the canopy temperature and the fruit weight and yield but negatively with the soluble solid content ( • Brix) of tomato. Under well-irrigated conditions during flowering with fruit setting, the low canopy temperature was associated with low SPAD values which resulted in an increase in light absorption and intensive photosynthesis that was proven by the significant correlation between the SPAD value and stomatal conductance. Nevertheless, the stomatal conductance had significant influence on the fruit weight and quality of tomato but SPAD did not. Stomatal conductance as a water circulation-related trait had a positive effect on the yield under both non-irrigated conditions (I0) and well-irrigated conditions WI). Under these conditions (I0, WI), the canopy temperature and stomatal conductance showed a close relationship with the • Brix and vitamin C content of tomato fruits. Under water scarcity, during the generative stages of development of tomato, the measurement of SPAD can also be used to predict the expected yield, while chlorophyll fluorescence (Fv/Fm) cannot predict it based on the correlations shown in Table 4 . Table 3 . Correlation coefficients (r) and significance levels between physiological traits and yield and quality of tomato under non-irrigated (I0) conditions, n = 8. 
Traits
Discussion
In field conditions, the physiological variables of plants as manifested phenotype characters can be monitored by the use of non-invasive methods such as stomatal conductance gas exchange, chlorophyll fluorescence, and chlorophyll content of leaves under different environmental stresses [41] . The tomato plants grown under non-irrigated conditions are unable to obtain water from the soil to meet the demands of evapotranspiration, therefore the canopy temperature rises and the high canopy temperature can be related to decreased stomatal conductance [4] . The results of stomatal conductance measured under different water supply conditions have been contradictory. Tan [4] observed that there was no significant difference in canopy temperature and stomatal conductance between the different irrigation levels, while others [42] found that under water scarcity the decrease in the stomatal conductance, depending on the varieties, was different in comparison with the well-watered conditions. Nevertheless, the water demands of plants during the developmental stages differ which determines their responses to water deficiency. The results showed that during the flowering with fruit setting period (ST2) the canopy temperature was higher (25. Following this period, during early fruit development (ST3), stomatal conductance was higher by 40% for the deficit irrigated plants than that of well-irrigated ones while the canopy temperature was the same (27 • C). This phenomenon is probably due to the activation of osmotic adjustment under water deficiency.
A large part of the visible light absorbed by photosynthetic pigments such as chlorophyll is used for the photosynthetic quantum conversion [43] . Under severe dry conditions, a high canopy temperature can result in the degradation of chlorophyll therefore the absorption of light decreases in the chloroplast and the reflectance increases, which manifests itself as large SPAD values. Therefore, the high SPAD and canopy temperatures trigger the decrease in stomatal conductance, resulting in a decrease in photosynthesis and the retardation of development of the plant which leads to low yield production. This was confirmed by the findings when the SPAD value measured during flowering with fruit setting was increased with the rising canopy temperature based on their correlations. The SPAD indirectly influenced the weight of tomato fruits and final yield under drought (I0). It can be explained by the fact that during early fruit development the high canopy temperature contributed to a moderate stomatal conductance ( Figure 2 ) and reduced photosynthesis thus small weighed fruits and low yields are produced by the non-irrigated plants. A positive relationship between SPAD and marketable yield and vitamin C content of tomato fruits was found but it was negative with the soluble solid content ( • Brix) under deficit irrigation. Contrary to our results others [12, 44] found that when the tomato crop was irrigated with a smaller volume of water, the plants transferred more sucrose into the sink organs therefore the soluble solid content and vitamin C content of fruits was enhanced with the translocation of assimilates from the leaves into the fruits. A strong significant relationship was also found between the SPAD value of the leaf and the dry matter content of yield under water deficiency [45] .
Under drought stress, the efficiency of photosynthetic systems (PSI-PSII) can be controlled by the measurements of chlorophyll fluorescence [14, 28] . The maximum photochemical quantum yield of PSII, i.e., Fv/Fm value, has been considered to be the most suitable for the evaluation of the photosynthetic process [30] . The ideal performance of the photosynthetic system exists at 0.823 Fv/Fm in unstressed blueberry plants [25] , and the Fv/Fm can be 0.7 value in drought tolerant transgenic tomato plants [30] . This finding showed that tomato is very sensitive to water stress during the flowering with fruits setting and fruit development period under non-irrigated conditions. Under this growing condition, at high temperatures ( Figure 1 ) the Fv/Fm decreased by 14% during the fruit setting and early fruit development stages in comparison with that of the beginning of flowering. Nevertheless, during these periods, Fv/Fm remained relatively high (0.70-0.77) for the deficit irrigated and well-irrigated plants. High Fv/Fm values were detected in heat stress tolerant tomato genotypes and it was low in the sensitive ones [46] and blueberry varieties [47] . Others [18] considered that the SPAD would be a drought stress marker because an increasing SPAD value was associated with decreasing yield depending on the varieties. Under water deficiency (DI), during flowering with fruit setting (ST2), the SPAD value of the leaves was high (53.9), then a small (7%) decrease was measured during early fruit development (ST3) compared to the previous stages ( Figure 3B ). This phenomenon proved that the effect of deficit irrigation on the traits related to photosynthesis (i.e., SPAD and Fv/Fm) and the yield was dependent on the weather of the crop years; it did not predominate in mildly wet years such as 2016. These results also confirmed that Uno Rosso F1 processing tomato has some drought tolerance that was proven by the results of yield shown in Table 2 .
It can be established that under water scarcity (I0, DI) the SPAD value measured during flowering with fruit setting of tomato through photosynthesis indirectly relates to the weight of fruits and marketable yield, while chlorophyll fluorescence (Fv/Fm) does not. The change in stomatal conductance during the generative stages of development determines the yield production of the tomato plants under severe drought and regularly irrigated conditions.
Conclusions
In dry years, during early fruit development periods (ST3) of non-irrigated plants, when the canopy temperature exceeded 30 • C and the stomatal conductance was relatively low, the yield decreased. During the fruit setting and early fruit development stages of tomato the chlorophyll fluorescence (Fv/Fm) was significantly lower for non-irrigated plants than the irrigated ones. Under water scarcity (I0, DI) during flowering with fruit setting, the relative chlorophyll content of leaves (SPAD) correlated positively with the canopy temperature and yield but its correlation was negative with the soluble solid content ( • Brix). During this period, under well-irrigated conditions, the low canopy temperature associated with the low SPAD value and high stomatal conductance had a significant effect on the yield and quality of tomato. Deficit irrigation (DI) did not significantly decrease the yield of tomato compared to the well-irrigated plants which was due to the defensive mechanisms including stomatal conductance and canopy temperature as well as the SPAD value of leaves during the early fruit development stage. The relationship between these physiological traits and yield and quality of tomato can also be used for selection in breeding programs.
